Synthesis and structure elucidation of new μ-oxamido-bridged dicopper(II) complex with in vitro anticancer activity: A combined study from experiment verification and docking calculation on DNA/protein-binding property.
A new oxamido-bridged dicopper(II) complex with formula of [Cu2(deap)(pic)2], where H2deap and pic represent N,N'-bis[3-(diethylamino)propyl]oxamide and picrate, respectively, was synthesized and characterized by elemental analyses, molar conductance measurements, IR and electronic spectral study, and single-crystal X-ray diffraction. The crystal structure analyses revealed that the two copper(II) atoms in the dicopper(II) complex are bridged by the trans-deap(2-) ligand with the distances of 5.2116(17)Å, and the coordination environment around the copper(II) atoms can be described as a square-planar geometry. Hydrogen bonding and π-π stacking interactions link the dicopper(II) complex into a three-dimensional infinite network. The DNA/protein-binding properties of the complex are investigated by molecular docking and experimental assays. The results indicate that the dicopper(II) complex can interact with HS-DNA in the mode of intercalation and effectively quench the intrinsic fluorescence of protein BSA by 1:1 binding with the most possible binding site in the proximity of Trp134. The in vitro anticancer activities suggest that the complex is active against the selected tumor cell lines, and IC50 values for SMMC-7721 and HepG2 are lower than cisplatin. The effects of the electron density distribution of the terminal ligand and the chelate ring arrangement around copper(II) ions bridged by symmetric N,N'-bis(substituted)oxamides on DNA/BSA-binding ability and in vitro anticancer activity are preliminarily discussed.